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I.. INTRODUCTION

In 1997, it was estimated that a total of 1,257,800 new cases of invasive cancer
would be diagnosed that year in the United States (1). This estimate includes carci-
noma in situ of the bladder but excludes more than 900,000 cases of basal and
squamous cell skin cancers, 36,400 cases of carcinoma in situ of the breast, and
20,100 cases of melanoma carcinoma in situ. The majority of these cancers occur
at three sites. In men, over 55% of new cases are due to cancers of the prostate
(32%), lung and bronchus (15%), and colon and rectum (10%). In women, over
50% of new cases are due to cancers of the breast (30%), lung and bronchus (13%),

and colon and rectum (11%).

Il. TRENDS IN CANCER

Between 1973 and 1994, the cancer incidence rate in men rose 33% for all cancers
combined, 3% for lung cancer, and 110% for prostate cancer (1). Among women,
the incidence rate increased 13% for all cancers combined, 122% for lung cancer,
and 23% for breast cancer. Of the three most common cancers, only the colorectal
cancer incidence rate declined overall by 5% for both sexes during this period. The
risk of developing most cancers increases with advancing age. Sixty-three percent
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of all new cancers in 1990 occurred in the population aged 65 years and older (2).

The population of the United States age 65 years and older is projected to increase

from 12.5% in 1990, to 13.3% by year 2010, to 20.1% in the year 2030 (3), due in

large part to the impact of the Baby Boom generation. The burden of cancer will
~likewise increase as more people live longer.

In the United States, cancer is the second most frequent cause of death, ac-
counting in 1993 for more than 500,000 deaths (23%) and following only deaths
due to heart disease (4). Cancer was the second most frequent cause of death among
both males and females overall and at all ages except among males aged 15-34
years, when it fell to fifth, and among females aged 35-74 years, when it was the
leading cause of death (Table 1). The most frequent cause of death due to cancer
was lung cancer, followed by prostate cancer among males and breast cancer among
females, with colorectal cancer third and pancreas cancer fourth among both sexes
(Table 2). However, the most common cancers varied by age group. At young ages,
leukemia, brain cancer, and non-Hodgkin’s lymphoma predominated. At middie
ages, breast cancer was the leading cause among women, with lung and colorectal
cancers gaining in importance. At ages 55 years and older, the patterns resembled
those seen overall. The numbers of deaths due to cancer annually rose from less
than 2000 among those under age 15 years to more than 200,000 at ages 75 years
and older,

In this chapter, we will draw upon descriptive data available from several
sources. Much of the incidence and survival data derive from information regarding
primary cancer diagnosed among residents of nine areas of the United States partici-
pating in the Surveillance, Epidemiology, and End Results (SEER) program, sup-
ported by contracts let by the National Cancer Institute, and population estimates
based on data from the Census Bureau (1). The areas include the states of Connecti-
cut, Jowa, Utah, New Mexico, and Hawaii and the metropolitan areas of Detroit,
Atlanta, San Francisco—Oakland, and Seattle-Puget Sound, where quality popula-
tion-based registries have existed for several decades. Specific data on racial/ethnic
population subgroups are from SEER (5). Mortality data for the United States were
based on death certificate information provided by the National Center for Health
Statistics. Published sources were used to evaluate the international variation in mor-
tality among the elderly (6).

The number of cases of cancer, excluding superficial skin cancers, diagnosed
in the United States rose 56% from 1975 to 1990 to more than one million per year,
and the number of deaths due to cancer rose 40% (Table 3a). These increases were
due to several factors. The first is the growth in the population size, which increased
15%. Thus, the crude incidence rate per 100,000 population rose 36% and the crude
mortality rate increased 21%. Rates for most cancers rise with age. As mortality
due to other causes, notably cardiovascular disease, has declined, people have been
living longer and shifting the age distribution toward older ages. A technique called
age-adjustment accounts for these changes, permitting comparison of rates as if the
population distribution were the same. Comparison of the age-adjusted rates reveals
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Table 3a Trends in Total Cancers in the United States, 1975-1990, All Ages

1975 1990 % Change
Number of cases 665,000 1,040,000 56.4
Number of deaths 365,000 510,000 39.7
Population 215,467,000 248,710,000 154
Crude incidence 308.6 418.2 35.5
Crude mortality 169.4 205.1 211
Age-adjusted incidence 3324 394.1 18.6
Age-adjusted mortality 162.3 174.0 7.2

Rates per 100,000; age-adjusted using 1970 U.S. population standard.
Source: unpublished data from the SEER program.

that incidence and mortality rose a more modest 19% and 7%, respectively, which
are better reflections of changes in risk.

In 1990, a total of 650,000 cases of cancer were diagnosed among the elderly
aged 65 years and older, accounting for 62.5% of the 1,040,000 total cancer cases
diagnosed. More than half of the cancers occurring at ages 65 and older were diag-
nosed among males (Table 3b). By ages 80 years and older, more cases were diag-
nosed among females, largely due to females having a greater life expectancy than
males (2). The number of incident cancers among the elderly is projected to increase
among males from 344,200 in 1990 to 905,600 in 2030, or by more than 500,000
(163%), and among females from 305,800 to 626,900, by more than 300,000
(105%), respectively. Among those aged 80 and older, the projected numerical in-
creases are smaller, but the proportional increases are larger: 213% among males
and 127% among females. It is projected that the number of incident cancers in
elderly men in the U.S. population will increase faster than in women over the next
few decades, owing to a faster increase in men’s life expectancy (2,7). This projected

Table 3b Projected Numbers of Incident Cancers for U.S. Men and
Women Aged 65 Years and Over and Aged 80 Years and Over

Aged 65 years and older Aged 80 years and older
Year Males Females Males Females
1990 344,200 305,800 82,600 92,700
2000 407,100 341,500 112,300 119,300
2010 477,300 371,300 © 145,400 142,200
2020 660,800 484,200 168,800 152,200
2030 905,600 626,900 258,900 210,100

Note: Only invasive cancers are included except for in situ bladder tumors.
Source: Ref. 2. )
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change in the pattern of cancer distribution in elderly men and women is largely
unrecognized, but it will be of increasing importance to clinicians, researchers, and
health care administrators in planning future cancer care and research interventions,
as well as health policy and public health campaigns for the elderly.

The incidence of all cancers combined among the elderly aged 65-84 years
increased 33% from 2337 per 100,000 person-years during 1975-1979 to 3114 dur-
ing 1990-1994 among males and 24% from 1307 to 1625 among females (Fig. 1).
Total cancer mortality rose less rapidly, from 1283 to 1367 and from 671 to 794,
or 7% and 18% among males and females, respectively. Among elderly males, inci-
dence rates for prostate cancer rose most rapidly, more than doubling over the time
period shown (Fig. 2), with the most marked increase occurring between 1985 and
1994, a period during which many subclinical cases of prostate cancer were diag-
nosed based on prostate-specific antigen (PSA) screening along with digital rectal
examination (8~12). Rates also increased substantially for kidney cancer and the
lymphomas, due in part to improved diagnoses. The rise in kidney cancer incidence
is related to smoking (13-15). The rising lymphoma incidence may be related to
occupational exposures to pesticides or solvents, possibly to hair dyes, and to ac-
quired immunodeficiency syndrome (AIDS), particularly among young and middle-
aged men (16, 17). Recent epidemiologic leads suggest that the lymphoma risk may
be associated with diets that are high in animal protein and fat and low in fruits
and vegetables; a prior history of blood transfusions may also increase the risk of
lymphomas (18). Notably, the lung cancer incidence has not continued to increase
among males in recent years as in earlier periods. This leveling off reflects the impact
of a 54% decline in smoking prevalence since 1965, due in large part to successful
smoking prevention and cessation public health campaigns. Colorectal cancer peaked
during the late 1980s, and rates for stomach and oral cavity cancers have declined.

Among elderly females, the most rapid increases in both incidence and mortal-
ity were for lung cancer (Fig. 3). Initiation of smoking in women lagged some 25~
30 years behind men. Between 1975 and 1994, the lung cancer rates in women rose
faster than in men, whose peak changes had occurred earlier (19). In the early 1990s,
lung cancer surpassed colorectal cancer as the second most frequent cancer among
females. Breast cancer rates rose significantly until the 1990s with a more modest
rise in rates since that time. As among males, incidence rates for lymphomas and
kidney cancer also increased substantially. Rates declined notably for stomach and
cervix uteri cancers. Among both males and females, cancer-specific mortality rates .
were lower than the corresponding incidence rates. Of note, in 1985, the lung cancer
mortality rate for women aged 65-84 years surpassed the breast cancer mortality
rate. In comparison, this lung to breast cancer mortality rate crossover point occurred
for all women some 2 years later in 1987; and it was reached some 4 years later in
1989 for all black women (1).

The risk of dying from cancer generally increases exponentially with age (Fig.
4). Based on U.S. mortality data for 1970-1994, rates for all cancers combined
increased linearly starting around age 20 years until about age 60, after which the
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Figure 1 Trends in age-adjusted (1970 U.S. standard) SEER incidence and U.S. mortality
for all cancers combined among the elderly aged 65-84 years by sex, 1975-1979 to 1990-
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Figure 2 Trends in age-adjusted (1970 U.S. standard) SEER incidence and U.S. mortality
for selected cancers among elderly males aged 65—-84 years, 1975-1979 to 1990-1994.

increases were less rapid. Higher rates among males than females were most evident
at ages 60 and older. This pattern was repeated for many of the specific forms of
cancer, although there were exceptions. For lung cancer, the male excess was most
pronounced at ages 40 years and older, with smaller differences at younger ages.
Consistently higher rates among blacks than whites were evident for esophageal,
stomach, cervix uteri, and prostate cancers, whereas rates among whites were nota-
bly higher for melanoma of the skin and corpus uteri cancer. Rates among young
people generally were quite low, although bimodal curves were apparent for cancers
of the kidney and brain and for leukemia.

At current rates, the probability at birth of ever developing cancer is 47%, or
almost one out of two for males and 38%, or more than one out of three, for females
(Table 4). At birth, the probability of dying of cancer is more than one out of five.
By age 60, the probability of eventually developing cancer rises to 48% for males
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Figure 3 Trends in age-adjusted (1970 U.S. standard) SEER incidence and U.S. mortality
for selected cancers among elderly females aged 65—84 years, 1975-1979 to 1990-1994.

but falls to 33% for females. A male at age 60 years has a 21% chance of being
diagnosed with prostate cancer, 9% with lung cancer, and 6% with colorectal cancer
during his remaining years. A 60-year-old female has almost a 10% risk of breast
cancer, 6% of colorectal cancer, and 5% of lung cancer during her remaining life-
time. At current rates, 7% of males will die of lung cancer, 4% of prostate cancer,
and 3% of colorectal cancer. More than 4% of females will die of lung cancer and
3% each due to breast or colorectal cancer.

There is considerable variation in cancer incidence and mortality rates ac-
cording to racial/ethnic group (Fig. 5) (5)." The racial categories of Alaska Native,

) SEER data are used to show the general racial/ethnic patterns of cancer in U.S. population subgroups.
SEER covers 14% of the total United States population. The SEER data include 78% of the Hawaiian
population, 60% of the Japanese population, 49% of the Filipino population, 43% of the Chinese popula-
tion, 34% of the Korean population, 31% of the Vietnamese population, 27% of the American Indian
population, and 25% of the Hispanic population (5).
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Table 4 Probabilities (%) of Developing (Ever or After Age 60) or Dying from Cancer
by Type of Cancer and Sex: SEER areas, 1992-1994

Males Females
Developing Developing
Afier After

Type Ever age60 Dying Ever age 60  Dying
All cancers 46.64 4846 2385 38.00 3275 20.63
Oral cavity and pharynx 1.52 1.22 0.43 0.74 0.60 0.25
Esophagus 0.71 0.68 0.68 0.26 0.24 0.23
Stomach 1.24 1.25 0.80 0.74 0.72 0.52
Colon and rectum 5.88 6.07 2.57 5.72 5.54 2.53
Liver* 0.58 0.55 0.56 0.30 0.28 0.33
Pancreas » 1.18 1.19 1.11 1.25 1.23 1.21
Larynx 077 - 0.70 0.25 0.18 0.14 0.06
Lung and bronchus 8.43 8.60 7.06 5.55 5.01 441
Melanoma 1.46 1.07 0.30 1.07 0.59 0.19
Breast 0.11 0.10 003 1252 9.43 "3.46
Cervix uteri - - - 0.83 0.39 0.27
Corpus uteri - - - 2.66 2.17 0.51
Ovary - - - 1.76 1.28 1.14
Prostate 18.85 21.19 3.64 - - -

Testis 0.35 0.02 0.02 - - -

Urinary bladder® 3.38 3.53 0.70 1.18 1.13 0.35
Kidney and renal pelvis 1.29 1.15 0.51 0.83 0.69 0.33
Brain and other nervous system 0.66 0.44 0.51 0.53 0.35 0.39
Thyroid 0.27 0.15 0.04 0.66 0.24 0.07
Hodgkin's disease 0.24 0.08 0.06 0.21 0.07 0.05
Lymphomas 1.96 1.55 0.93 1.68 1.43 0.87
Multiple myeloma 0.62 0.63 0.48 0.55 0.51 0.42
Leukemias 1.35 122 0.94 1.03 0.87 0.74

—, not applicable.

* Liver and intrahepatic bile duct.

b Urinary bladder (invasive and in situ).

Note: Invasive cancer only unless specified otherwise
Source: Ref. 1.

American Indian, black, Chinese, Filipino, Hawaiian, Japanese, Korean, Vietnam-
ese, and white are mutually exclusive. The ethnic category Hispanic may include
any race; rates are also shown for white Hispanics and white non-Hispanics. Among
males, the highest total cancer incidence rates per 100,000 person-years during
1988-1992 occurred among blacks, followed by white non-Hispanics, with rela-
tively low rates among Asian/Pacific Islander populations; these patterns were due
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Figure 5 Racial/ethnic variation in SEER incidence and United States mortality rates (per
100,000 person-years) for all cancers combined, 1998-1992. (From Ref. 5.)
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largely to differences in the incidence of prostate, lung, and colorectal cancers. Inci-
dence rates for prostate cancer were highest among blacks (181), white non-Hispan-
ics (138), and white Hispanics (93), with low rates being observed among the Viet-
namese (40) and Koreans (24). Lung cancer incidence rates among males ranged
from highs of 117 among blacks, 89 among Hawaiians, 81 among'Alaska Natives,
and 79 among white non-Hispanics to lows of 44-among white Hispanics, 43 among
Japanese, and 14 among American Indians (data for the latter only for New Mexico).
Colorectal cancer rates were highest among Alaska Natives. (80), Japanese (64),
blacks (61), and white non-Hispanics (58) and lowest among American Indians (19).
Black males also had relatively high rates of oral (20), esophageal (15), pancreatic
(14), and laryngeal (13) cancers and multiple myeloma (11). .

Among females, white non-Hispanics had the highest total cancer incidence
rate, followed by Alaska Natives and blacks, with- the lowest rates being among
American Indians and Koreans. Differences in the incidence of breast, lung, and
colorectal cancers largely account for these patterns. Female breast.cancer incidence
rates ranged from highs of 116 among white non-Hispanics, 106 among Hawaiians,
95 among blacks, and 74 among white Hispanics to lows: of 32 among American
Indians and 29 among Koreans. The highest female lung cancer incidence rates
occurred among Alaska Natives (51), blacks (44), white non-Hispanics (44), and
Hawaiians (43), with low rates among Filipinos (18), Koreans (16), and Japanese -
(15). Colorectal cancer incidence rates were highest among Alaska Natives (67),
blacks (46), Japanese (40), white non-Hispanics (39), and lowest among American
Indians (15). Cervix uteri cancer incidence rates were highest among the Vietnamese
(43) followed by white Hispanics (17), Alaska Natives (16), Koreans (15), and
blacks (13), with the lowest rate being among the Japanese (6). Among both males
and females, total cancer mortality rates were high among blacks, Hawaiians, and
Alaska Natives and relatively low among several of the Asian groups. Among racial/
ethnic subgroups, the site-specific cancer distributions for ages 70 years and older
were similar to those of their racial/ethnic category for all ‘ages combined.

There is also substantial international variation in cancer mortality rates (6,
20). Table 5a presents age-adjusted (world standard) mortality rates during 1990-
1992 for all cancers combined among the elderly, defined as ages 6584 years.
Rates among males ranged from highs in the Netherlands, Italy, England and Wales,
Uruguay, and Denmark to lows in Australia, Japan, Sweden, Portugal, and Argen-
tina. Other countries, including the United States, had rates that were ‘intermediate.
Among females, rates were highest in Denmark and in England and Wales and were
lower in Germany, Canada, the United States, the Netherlands, and Uruguay, with
the lowest rates being in Argentina, France, Spain, and Japan. These patterns most
likely were influenced by variations in the relative frequency of the various forms
of cancer.

'For example, among males aged 65—84 years, lung cancer was the most com-
mon cause of cancer death in every country shown (Table 5b); rates ranged from
greater than 600 in the Netherlands and 500 in England and Wales to less than 300
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Table 5a International Variation in Total Cancer
Mortality Rates® Among Elderly Males and Females,
Aged 65-84 Years, Selected Countries, 1990-1992

Country Males Females
United States 1306.1 754.1
Canada 1356.6 754.6
Argentina 1124.9 631.4
Uruguay 1537.4 758.5
Denmark 1494.6 936.6
France 1431.2 583.6
Germany 1399.5 760.8
Italy 1525.1 673.1
Netherlands 1617.6 724.8
Poland 1433.5 688.6
Portugal 1119.1 567.8
Spain 1317.7 © 5408
Sweden 1081.6 692.3
England and Wales 1513.1 860.1
Australia 1280.9 676.1
Japan 1213.8 532.8

® Per 100,000 person-years, age-adjusted by the direct method
to the world population standard.
Source: Ref. 6.

in Japan, Argentina, Portugal, and Sweden. Intestinal cancer mortality rates were
highest in Germany followed by England and Wales, with the lowest rates again
being in Japan and Argentina. Prostate cancer rates exceeded 100 in all countries
except in Japan, where the rate was less than 40; rates were highest in Uruguay,
Sweden, Denmark, Australia, and the United States. The patterns for stomach cancer
were quite different, with the rate exceeding 250 in Japan, 185 in Portugal, 175 in
Poland, and 140 in Italy, in contrast to a rate less than 40 in the United States. Oral
cancers were most frequent in France; pancreatic cancer in Japan, Germany, and
the Scandinavian countries; and bladder cancer in Italy and Denmark.

Among elderly females, shown in Table 5S¢, lung cancer was the most frequent
form of cancer death only in the United States, England and Wales, Denmark, and
Canada; rates ranged from less than 25 in Spain to 180 in the United States. Breast
cancer was the most common malignancy in the Netherlands, England and Wales,
Denmark, and Uruguay, with rates all exceeding 130, in contrast to a rate of only
21 in Japan. Intestinal cancer was the first-ranked cancer in Germany, Poland, Spain,
Portugal, Sweden, and Australia; rates ranged from 70 to 130. Stomach cancer was
the leading cancer in Japan, with a rate of almost 100, five times that in the United
States. Uterine cancer rates ranged from less than 25 in Japan and Australia to almost
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Table 5¢ International Variation in Mortality Rates* for Selected Cancers Among
Elderly Females, Aged 65-84 Years, Selected Countries, 1990-1992

Country Stomach Intestines Pancreas Lung Breast Uterus Ovary Kidney
United States 17.1 91.9 44.1 1796 1188  30.8 41.2 134
Canada 25.9 1104 45.5 1528 1262  30.6 370 13.9
Argentina 359 71.3 NA 360 116.1 49.5 NA NA
Uruguay 51.0 109.5 NA 274 1339 50.0 NA NA
Denmark 29.3 1324 54.8 1615 1430 573 59.2 21.1
France 26.4 94.9 31.3 347 1003 347 36.6 13.1
Germany 59.4 131.2 45.0 564 1132 416 45.8 21.0
laly 64.7 100.3 379 546 1015 357 244 114
Netherlands 36.4 114.2 44.0 59.2 1402 330 53.1 19.1
Poland 63.8 84.3 40.1 64.1 763  59.6 NA NA
Portugal 91.5 97.5 26.1 326 820 394 177 6.9
Spain 524 79.6 26.6 249 778 326 18.4 8.3
Sweden 334 95.4 56.5 640 864 335 4.5 24.6
England and Wales 426 113.9 . 430 166.2 144.5 37.3 49.1 12.3
Australia 22.5 107.9 377 99.1 1004 247 36.2 17.0
Japan 98.0 70.0 41.1 673 207 245 14.5 6.8

NA, not available.
* per 100,000 person-years, age-adjusted by the direct method to the world population standard.

Source: Ref. 6.

60 in Poland and Denmark, whereas ovarian cancer rates ranged from less than 20
in Japan, Spain, and Portugal to almost 50 in England and Wales and nearly 60 in
Denmark.

Among patients diagnosed with cancer (all forms combined) in the United
States, the 5-year relative survival rate, which is adjusted for expected general popu-
lation mortality, ranged from 41% among black males to 62% among white females
(Table 6). These rates were driven by the differing relative frequency of the major
forms of cancer with varying survival rates. Survival rates were relatively high
among patients diagnosed with cancers of the testis, thyroid, prostate, breast, or
corpus uteri or with melanoma. Patients diagnosed with liver, pancreatic, esopha-
geal, or lung cancer fared particularly poorly. Compared with patients of all ages,
those diagnosed at ages 65 years or older fared better in a few instances, such as
those diagnosed with breast cancer, but more frequently they did less well. Differ-
ences were substantial for those diagnosed with cervix uteri, corpus uteri, ovarian,
or especially brain cancer, Hodgkin’s disease, or leukemia. Across the board, sur-
vival rates were higher among whites than blacks for most cancers. Black males
diagnosed with oral cancer experienced survival rates notably lower than the other
three race/sex groups; however, black males with brain or other nervous system
cancers had better survival experiences than the other three race/sex groups.

The stage of disease at diagnosis varied considerably among the various solid
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Table 6 Five-Year Relative Survival Rates (%) by Race, Sex, and Cancer: All Ages,
Ages 65+, SEER Program, 1986~1993

All ages Ages 65+
Type , WM WF BM BF WM WF BM BF
All cancers 565 623 41.1 479 586 546 457 1393
Oral cavity and pharynx 51.8 61.7 284 473 531 548 259 32.8
Esophagus 121 111 75 88 103 93 84 74
Stomach 166 245 169 252 175 229 157 228
Colon and rectum 629 61.8 515 532 635 610 493 492
Liver 44 91 30 66 21 45 2. 1 00
Pancreas 36 39 45 57 20 27 30 33
Larynx 705 636 530 587 693 588 565 62.5
Lung 127 161 105 122 11.1 140 93 8.1
Melanoma of the skin 854 91.1 500 787 865 8.0 NA 710
Breast - 85 - 700 - 877 - 730
Cervix uteri - 714 - 571 - 506 - 500
Corpus uteri -~ 89 - 553 - 821 - 442
Ovary - 465 - 419 - 291 - 241
Prostate 90.2 - 753 - 99 - 747 -
Testis 95.3 - 864 - 88.3 - NA -
Bladder 851 751 650 536 821 697 568 512
Kidney 60.8 584 540 572 565 494 471 41.1
Brain and other nervous system  28.6 30.2 376 309 39 54 13.1 6.5
Thyroid 929 962 879 889 803 801 NA 604
Hodgkin’s disease . 791 852 717 1753 440 476 NA NA
Non-Hodgkin’s lymphoma 487 566 400 490 463 478 381 387
Multiple myeloma . 294 273 299 303 233 233 254 274
Leukemias 43.8 414 314 357 355 347 236 250
WM, white male; WF, white female; BM, black male; BF, black female; NA, not available; —, not
applicable.
Source: Ref. 1.

tumors (Table 7). More than 70% of the cancers were still localized to the organ
of origin for those arising in the corpus uteri or bladder and for melanomas of the
skin. In contrast, about half of patients diagnosed with ovarian and nearly half of
those diagnosed with lung or pancreatic cancer had distant spread of the disease.
The stage-of disease at diagnosis strongly influenced subsequent survival. Among
females diagnosed with cervix uteri cancer, the S5-year relative survival rate exceeded
90% if the cancer was still localized, but it was less than 10% if there was distant
spread; the comparable rates for females with breast cancer were 97 versus 21%
and for males with prostate cancer, 100 versus 31%.
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Table 7 Stage Distribution and 5-Year Relative Survival Rates (%) by Stage of Cancer
(All Races, Ages, Both Sexes) for Localized, Regional, Distant Disease, SEER Program,
1986-1993

Stage distribution (%) 5-Year relative survival (%)
Type Local  Regional Distant Local Regional Distant
Oral cavity and pharynx 36 43 9 80.9 41.8 17.9
Esophagus 24 24 26 227 104 1.6
Stomach 19 3 36 60.5 22.7 2.2
Colon and rectum 37 37 20 91.6 63.8 7.3
Liver 20 22 24 13.1 6.8 1.8
Pancreas 8 23 48 14.6 5.1 1.5
Larynx 49 32 13 84.6 54.7 41.6
Lung 15 25 45 48.5 18.2 1.9
Melanoma of the skin 82 8 4 95.0 60.8 159
Breast 60 31 6 96.8 75.9 20.6
Cervix uteri 52 33 8 91.3 494 9.1
Corpus uteri 73 13 9 95.5 66.1 26.8
Ovary 24 13 57 92.6 54,7 25.3
Prostate 58 18 11 100.0 94.1 30.9
Testis 66 19 12 98.5 97.1 723
Bladder 74 18 3 93.5 49.0 59
Kidney 46 23 24 87.9 59.7 9.1
- Thyroid 60 31 5 99.7 93.7 448

Source: Ref. 1.

li. HEALTH BEHAVIORS AND RISK RACTORS

Changes in screening practices and lifestyle behaviors impact cancer incidence and
mortality. For example, the use of screening procedures to detect early lesions is
very important. The large declines in incidence and mortality rates for cancer of the
cervix uteri were due largely to the widespread use of the Papanicolaou (Pap) smear
and pelvic examination, leading to the increased detection of premalignant treatable
lesions (21). Despite its widespread use, older women often go unscreened (22). In
recent years, mammography screening has become more prevalent (Table 8) (23).
The proportion of non-Hispanic white women aged 50-64 years who had a mammo-
gram within the past 2 years increased from 34% in 1987 to' 68% by 1994, a doubling
in mammographic participation. Rates among non-Hispanic black and Hispanic
women were somewhat lower but also rose substantially, showing increases of 146
161% during this period. Utilization rates among women aged 65 years and older
were also somewhat lower than for women aged 50-64 years, but the use of mam-
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Table 8 Trends in Mammography Utilization by Age Group,
Racial/Ethnic Group, and Socioeconomic Group: Percentage of
Women 50 Years of Age and Older Having a Mammogram in the

Last 2 Years
1987 1990 1994
Ages 50-64 years
Racial/ethnic group
White, non-Hispanic 33.6 58.1 67.5
Black, non-Hispanic 264 48.4 63.6
Hispanic 23.0 47.5 60.1
Ages 65 years and older
Racial/ethnic group
‘White, non-Hispanic 24.0 43.8 54.9
Black, non-Hispanic 14.1 39.7 61.0
Hispanic 13.7 41.1 48.0
Poverty status
Below 134 28.0 40.3
At or above 25.0 46.6 58.4
Education
Less than 12 years 16.5 33.0 45.6
12 years 259 475 59.1
13 years or more 323 56.7 64.3

* Relative standard error greater than 30%.
Source: Ref. 23.

mography increased 129% in white non-Hispanic women, 336% in black non-His-
panic women, and 243% in Hispanic women. Both poverty status and educational
level influenced the mammography utilization rate.

Cigarette smoking is the dominant cause of lung cancer (24). It also increases
the risk for cancers of the larynx, oral cavity, esophagus, bladder, pancreas, and
cervix uteri. The prevalence of cigarette smoking in 1965 exceeded 50% among
adult males and 30% of females (Table 9) (23). Since then, the prevalence of current
smoking has declined to one-third or less among males and one-quarter or less
among females. At each point in time, the prevalence was higher among black than
white males, with small racial differences among females. Among persons aged 65
years and older, the smoking prevalence was lower than among the corresponding
age range 18 years and older. The prevalence declined consistently over time among
males, whereas rates rose among females before peaking during the mid-1980s.
During 1994, the prevalence of cigarette smoking among black males was more
than twice that among the other three race/sex groups aged 65 years and older.

Although specific dietary factors are less well established as influencing cancer
risk, high fruit and vegetable consumption appears to be protective for many cancers,
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Table 9 Trends in Cigarette Smoking Prevalence in the
United States by Sex and Race: Ages 18 Years and Older,
and 65 Years and Older

1965 1974 1985 1994

Ages 18 years and older

White males 50.8 41.7 31.3 27.5
Black males 59.2 54.0 39.9 335
White females 34.3 323 28.3 24.3
Black females 32.1 359 30.7 21.1
Ages 65 years and older
White males 27.7 24.3 18.9 11.9
Black males 36.4 29.7 277 25.6
White females 9.8 12.3 133 11.1
Black females 7.1 8.9 14.5 13.6

Source: Ref. 23.

whereas high fat consumption may increase the risk of breast, colon, and prostate
cancer (25-27). Obesity has been associated with several cancers, including those
of the corpus uteri and breast in postmenopausal women. Since the early 1960s, the
proportion of the population that was overweight has increased, with the most dra-
matic increases occurring in the 1988—1994 period (Table 10) (23). At each point
in time, the proportion overweight was higher among black females than the three
other race/sex groups, and in recent years it exceeded 50%. The percentage over-
weight tended to increase with age before peaking around age 65 years. In addition,
heredity, past reproductive experiences in women, and the cumulative effects of -
environmental exposures to carcinogenic agents and chemicals in genetically sus-
ceptible individuals contribute to the risk of developing cancer.

IV. FUTURE CHANGES IN TRENDS

The burden of cancer in the elderly will progressively increase in the early part of
the 21st century owing to the large number of cancers that will be diagnosed as the
Baby Boom generation becomes the elderly population in America. One in five
persons in the United States will be age 65 years or older by the year 2030, which
is a nearly two—fold increase from the 1990 level. A large segment will be from
racial and ethnic subgroups. With increased longevity, a greater proportion of these
cancers will occur in men.

Reducing the burden of cancer is a challenge. Cumulative effects over time
of risk factors, genetic susceptibility, environmental exposures to carcinogens, and
less healthy behaviors or practices increase the risk of cancer. However, several
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Table 10 Trends in % of Population Ages 20 Years and Older Overweight According
to Sex, Race, and Age, United States

1960-1962 1971-1974 1976-1980 1988-1994

Race/sex group

White males ' 23.1 23.8 24.2 343
Black males 22.2 243 25.7 34.0
White females 23.5 24.0 244 339
Black females 41.7 429 44.3 53.0
Sex/age group
Males (years)
20-34 19.6 19.2 17.3 254
35-44 22.8 294 28.9 349
45-54 28.1 27.6 31.0 317
55-64 26.9 24.8 28.1 43.7
65-74 : 21.8 23.0 - 25.2 429
75 and older NA NA NA 27.7
Females (years)*
20-34 *13.2 14.8 16.8 25.6
35-44 24.1 27.3 27.0 36.8
45-54 30.7 323 325 ) 454
55-64 43.2 38.5 37.0 48.2
65-74 429 38.0 38.4 423
75 and older NA NA NA 35.1

NA, not available.
* Excludes pregnant women.
Source: Ref. 23.

factors are likely to have a major effect on reducing the rates of cancer—including
the reduction of smoking and increased consumption of fruits and vegetables. Behav-
ioral change interventions to modify lifestyle habits—e.g., smoking, diet—and im-
proved preventive health practices can impact cancer rates. Cancer is a disease of
genetic alterations. Technological advancements in genetics research will make pos-
sible the identification of individuals at risk for cancer and will influence future
trends in cancer incidence and mortality. Advancements in chemoprevention, such
as in the tamoxifen prevention study that demonstrated a reduction in the incidence
of breast cancer in high-risk women by 45% (28), herald a new era in the primary
prevention of cancer.

The paradigm of cancer in the elderly population is changing and will continue
to shift over the next few decades. Recent data show that overall cancer incidence
and mortality rates are decreasing—a most encouraging sign (29). Compared to an
increasing cancer incidence trend during 1973-1990, the rates show an overall de-
crease on average of 0.7% per year during 1990-1995, most notably for cancers of
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the lung, prostate, colon and rectum, and urinary bladder and for leukemia, with a
leveling off for breast cancer. Declines in the incidence rates in the elderly were
most striking for persons over 75 years of age. Cancer death rates overall, which
had increased 0.4% per year during 1973-1990, show a decline on average of 0.5%
per year during 1990—-1995. Continued monitoring of trends in cancer incidence and
mortality will be needed in order to determine changes in the burden of cancer due
to differences in cohorts, risk factors, environmental exposures, and lifestyle habits,
as well as the effects of genetic screening and early detection in the aging population.
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